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(54) CERAMIC GREEN SHEET CONVEYING METHOD AND MANIPULATOR USED FOR 
THE SAME 

(57)Abstract: 

PURPOSE: To surely suck, hold, and convey ceramic 
green sheets one by one with suckers. 
CONSTITUTION: Air cylinders 22, 22 rocking the 
suckers 20, 20 of a sucking head 16 to change the angle 
and interval are provided. After a ceramic green sheet 
(a) is sucked by the suckers 20, 20, the suckers 20, 20 
are rocked to change the interval, and the sucked 
ceramic green sheet (a) is vertically deflected. Ceramic 
green sheets (a) stuck to the lower face of the ceramic 
green sheet (a) sucked by the suckers 20, 20 are peeled 
and separated from the upper ceramic green sheet (a). 
The sucking head 16 is moved to the aimed position 
along a guide rail 23, the sucked ceramic green sheet (a) 
is conveyed to the prescribed position, the suction by the 
suckers 20, 20 is released there, and the ceramic green sheet (a) is laid there. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manipulator which holds [ adsorbs it for it and ] and 
conveys the ceramic green sheet for manufacturing laminating electronic parts, such as a laminating chip 
capacitor and a laminating chip inductor. 
[0002] 

[Description of the Prior Art] Many dielectric ceramic layers in which the stacked type ceramic 
condenser which is the most typical example of laminating electronic parts has an internal electrode are 
accumulated, and the internal electrode is pulled out by turns by the end face of a layered product. And 
the external electrode is formed in the end face of the layered product by which these internal electrodes 
were pulled out. 

[0003] Such a conventional manufacture approach of a laminating ceramic condenser fabricates the 
ceramic slurry which made the organic binder distribute dielectric ceramic powder'in the shape of a 
sheet, makes a green sheet, and prints an internal electrode pattern by conductive paste on this green 
sheet with screen printing etc. And a laminating is carried out in the green sheet predetermined sequence 
that this internal electrode pattern was printed, and two or more green sheets with which the internal 
electrode pattern is not further printed by those both sides are accumulated. In this way, as an internal 
electrode exposes the obtained layered product to an end face, it cuts in the shape of a chip, and this is 
calcinated. Thereby, the sintered layered product is obtained. And a laminating chip capacitor is 
completed by applying conductive paste to the end face which the internal electrode of this sintered 
layered product exposed, being able to burn this, and forming an external electrode. 
[0004] While many passive circuit elements are miniaturized, a miniaturization and large capacity- 
ization are demanded also about such a laminating ceramic condenser. Carrying out the laminating of 
the very thin green sheet with a thickness of 10 micrometers or less, and manufacturing a stacked type 
ceramic condenser in such a background, came to be performed. 

[0005] On carrier films, such as a polyethylene terephthalate film, a ceramic green sheet applies a 
ceramic slurry to fixed thickness, and is dried and formed. The approach of exfoliating the carrier film is 
adopted carrying out [ as it is the above, after forming on a carrier film, pierce it in predetermined 
magnitude this whole carrier film print printing of an internal electrode pattern, and ] the laminating of 
this one by one further about a thin ceramic green sheet, conventionally. 

[0006] Conventionally, the manipulator 4 as shown in drawing 4 is used as a conveyance means to 
convey the ceramic green sheet a with a carrier film. This manipulator 4 has the arm 5 expanded and 
contracted while rotating by the rolling mechanism 7, and has vertical SHIRINDA 8 at the tip of this 
arm 5. Furthermore, it adsorbs at the tip of the plunger which this vertical cylinder 8 goes up and down 
on the carrier film front face of the ceramic green sheet a with a carrier film, and the adsorption head 6 
holding this film is formed. 

[0007] By rotation and its telescopic motion of an arm 5, over a magazine 3 and the laminating base 9, 
the adsorption head 6 of this manipulator 4 is movable, picks out the ceramic green sheet a with a carrier 



http://www4. i pdl .nci pi .go j p/cgi-bin/tran_web_cgi_ejj e 3/20/2007 



'JP,06-255814,A [DETAILED DESCRIPTION] 

o 



Page 2 of 4 



film from a magazine 3, conveys it on said laminating base 9, and carries out the laminating of the 
ceramic green sheet a one by one there. Generally what had the suckers 10 and 10 which carry out 
vacuum adsorption in the front face of the ceramic green sheet a is used for the adsorption head 6 of this 
conventional manipulator 4 by making an adsorption side into negative pressure 
[0008] 

[Problem(s) to be Solved by the Invention] However, when one sheet tends to adsorb at a time the 
ceramic green sheet a accumulated on the magazine 3 and it is going to take it out from a top with said 
conventional manipulator, the ceramic green sheet a under it may be lifted together not only in the 
ceramic green sheet a of the top where suckers 10 and 10 were adsorbed but in the condition of having 
stuck to this, and the ceramic green sheet a of two or more sheets may be conveyed. In a ceramic green 
sheet with a carrier film, the carrier film made of resin tends to be electrified, and such a ball up tends 
[ especially ] to happen. 

[0009] When the ball up of such a ceramic green sheet a happens, recovery processing in which suspend 
operation of equipment each time and the ceramic green sheet a which stuck is removed with a help 
must be performed. For this reason, it had become a serious failure when the lowness of the 
dependability of that adsorption actuation attained the full automation which performs the laminating of 
a ceramic green sheet, without through a help. So, in this invention, the technical problem in said 
conventional ceramic green sheet conveyance means is canceled, and it aims at offering the ceramic 
green sheet conveyance approach that it can hold one ceramic green sheet at a time, and it can be 
conveyed certainly, and the manipulator for conveyance 
[0010] 

[Means for Solving the Problem] That is, in this invention, after adsorbing the ceramic green sheet a 
with suckers 20 and 20 in the ceramic green sheet conveyance approach of the adsorption head 16 of 
adsorbing the front face of the ceramic green sheet a with the suckers 20 and 20 of a pair at least, 
moving this adsorption head 16, and conveying the ceramic green sheet a to a position, suckers 20 and 
20 are moved, and the ceramic green sheet conveyance approach characterized by changing that spacing 
is offered. 

[001 1] Furthermore, in the manipulator for ceramic green sheet conveyance which has the migration 
device which moves the adsorption head 16 which sticks to the front face of the ceramic green sheet a, 
and which has the suckers 20 and 20 of a pair at least, and this adsorption head 16 in this invention, the 
manipulator for ceramic green sheet conveyance characterized by coming to have the device which goes 
up and down suckers 20 and 20, and the device in_which move suckers 20 and 20 and that spacing is 
changed is offered. 
[0012] 

[Function]' Suckers 20 and 20 are moved, since it has the device in which the spacing is changed, after 
adsorbing a ceramic green sheet with suckers 20 and 20 according to the conveyance approach by this 
invention, suckers 20 and 20 can be moved, and the ceramic green sheet a to which it stuck can be 
sagged in the manipulator for ceramic green sheet conveyance by said this invention up and down by 
changing the spacing. By this actuation, the ceramic green sheet which stuck to the inferior surface of 
tongue of the ceramic green sheet by which suckers 20 and 20 were adsorbed separates from the upper 
ceramic green sheet, and is dropped and separated downward. Consequently, the adsorption head 16 is 
adsorbed only in the ceramic green sheet of one sheet. Then, when the adsorption head 16 moves, the 
ceramic green sheet a of one sheet to which it stuck can be conveyed to a position 
[0012] 

[Example] Hereafter, the example of this invention is explained to a detail, referring to a drawing. First, 
drawing 1 explains the configuration of the manipulator for ceramic green sheet conveyance by the first 
example of this invention. As shown in drawing 1 , a guide rail 23 is constructed horizontally, and along 
with this guide rail 23, free [ migration ], the adsorption head 16 is hung and is. The **** adsorption 
head 16 is movable in the direction which connects with the transit machine 24 equipped with the power 
it runs along with a guide rail, and is shown in Mwingjby the arrow head by the drive of this transit 
machine 24. 
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[0013] From the inferior surface of tongue of this adsorption head 16, every four air cylinders 17 and 18 
are respectively attached perpendicularly over about 2 train, and only the air cylinders 1 7 and 18 of the 
train of the near side of them can be seen by drawing 1 . Links 21 and 21 are connected with the plunger 
of two central air cylinders 17 and 17 through the supporting points 19 and 19, and suckers 20 and 20 
are attached at the tip of these links 21 and 21 . The inferior surface of tongue of these suckers 20 and 20 
is an adsorption side, this adsorption side is made negative pressure by the pneumatic-piping way which 
is not illustrated, or that negative pressure is canceled. Thereby, the ceramic green sheet a can be 
adsorbed in the adsorption side, or the adsorption can be canceled. In addition, the ceramic green sheet a 
to which the ceramic green sheet a to which it sticks sticks conversely although only a pair may form 
suckers 20 and 20 when small may form three or more pairs of suckers 20 and 20, when large. 
[0014] On the other hand, air cylinders 22 and 22 are connected with the plunger of the outside air 
cylinders. 1 7 and 17 free [ rocking ], and the plunger of these air cylinders 22 and 22 is connected with it 
free [ rocking ] in the pars intermedia of said links 21 and 21 . Therefore, if these air cylinders 22 and 22 
operate and that plunger expands and contracts, the suckers 20 and 20 at links 21 and 21 and the tip of 
those will rock, and the include angle and spacing of the adsorption side of suckers 20 and 20 will be 
changed. 

[0015] Next, drawing 1 and drawing 3 explain the ceramic green sheet conveyance approach by the 
example of this invention using this manipulator for ceramic green sheet conveyance. First, as were 
shown in drawing 1 , and the adsorption head 16 moved onto the ceramic green sheet a which put upon 
the magazine 3 and was contained, stopped and was shown in drawing 3 (a) from this condition, air 
cylinders 17 and 18 operate, that plunger is prolonged, and the adsorption side of suckers 20 and 20 hits 
the top face of the ceramic green sheet a. Here, the adsorption side of suckers 20 and 20 is made into 
negative pressure, and the ceramic green sheet a adsorbs [ then, ]. In this case, air cylinders 22 and 22 
hold links 21 and 21 so that it may become level about the adsorption side of suckers 20 and 20, while 
descending with links 21 and 21. 

[0016] Next, as shown in drawing 3 (bV air cylinders 17 and 18 operate, the plunger contracts, suckers 

20 and 20 and air cylinders 22 and 22 go up, and the ceramic green sheet a by which the adsorption side 
of suckers 20 and 20 was adsorbed is lifted horizontally. 

[001 7] Then, as shown in drawing jj (c), the right-hand side cylinder 22 operates in this drawing, a link 

21 leans [ the plunger ] focusing on elongation and the supporting point 19, and one [ ****** and ] 
sucker 20 approaches the sucker 20 side of another side. Thereby, narrowing and the ceramic green 
sheet a bend [ spacing of the adsorption side of suckers 20 and 20 ]. 

[001 8] Next, as shown in drawing 3 (d), while the plunger of the right-hand side cylinder 22 returns in 
this drawing and the right-hand side link 21 becomes perpendicular, the left-hand side cylinder 22 
operates in this drawing, a link 21 leans [ the plunger ] focusing on elongation and the supporting point 
19, and the sucker 20 of ****** and another side approaches the sucker 20 side of said right-hand side. 
Thereby, narrowing and the ceramic green sheet a bend [ spacing of the adsorption side of suckers 20 
and 20 ]. 

[0019] Even when another ceramic green sheet a of one or more sheets has stuck to the bottom of the 
ceramic green sheet a by which suckers 20 and 20 are adsorbed by carrying out like this, a lower 
ceramic green sheet top separates from the top ceramic green sheet a, and it is dropped on a magazine 3. 
[0020] In addition, when operating one cylinder 22 and rocking a sucker 20, other suckers 20 and the 
cylinders 1 7 and 18 by the side of a cylinder 22 are operated, it raises them slightly, and if actuation 
which returns again is carried out, since one side moves up and down, the ceramic green sheet a not only 
bends, but the ball up of the ceramic green sheet a will be canceled more certainly. 
[0021] Then, the ceramic green sheet a is carried on the laminating base which the adsorption head 16 is 
moved to a position along with a guide rail 23, air cylinders 17 and 18 are operated there, and suckers 20 
and 20 are dropped, for example, is not illustrated by the drive of the transit machine 24. And if 
adsorption of suckers 20 and 20 is canceled, the ceramic green sheet a can be conveyed in somewhere 
else from a magazine 3. 

[0022] Next, the configuration of the ceramic green sheet transport device by the second example of this 
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invention shown in drawing 2 is explained. The revolving arm device is used to the above-mentioned 
transport device being a linear [ device / which moves the adsorption head 16 ] migration device using a 
guide rail 23 as a device in which the transport device shown in this drawing 2 moves the adsorption 
head 16. Namely, this transport device has the arm 25 expanded and contracted while rotating by the 
rolling mechanism 27, and has vertical SHIR1NDA 28 at the tip of this arm 25. 
[0023] Furth ermore, the adsorption head 16 is formed at the tip of the plunger which this vertical 
cylinder 28 goes up and down. And links 21 and 21 are connected with the inferior surface of tongue of 
this adsorption head 16 through the supporting points 19 and 19, and suckers 20 and 20 are attached in it 
at the tip of these links 21 and 21 . On the other hand, air cylinders 22 and 22 are connected with the both 
sides of these supporting points 19 and 19 free [ rocking ], and the plunger of these air cylinders 22 and 
22 is connected with them free [ rocking ] in the pars intermedia of said links 21 and 21 . 
[0024] Although actuation of this ceramic green sheet transport device is fundamentally [ as what was 
shown in said drawing 1 ] the same, rotation and its telescopic motion of an arm 25 perform migration 
of the ceramic green sheet a which stuck to suckers 20 and 20. For example, what the continuous line 
shows to drawing 2 is in the condition the arm 25 turned [ condition ] to the transverse plane, and what 
the two-dot chain line shows is in the condition which the arm 25 rotated and became sideways. 
Moreover, the upper and lower sides of suckers 20 and 20 or air cylinders 22 and 22 differ from the 
transport device the point performed to coincidence in the vertical cylinder 28 was also indicated to be 
to said drawing 1 . 

[0025] In addition, although air cylinders 17, 18, and 22 are used in the example of said 2 **, as for 
these, an oil hydraulic cylinder, a solenoid, etc. are possible for replacing with other actuators. 
Moreover, although the links 21 and 21 in which suckers 20 and 20 were attached were rocked and 
spacing of suckers 20 and 20 was changed in the above-mentioned example, suckers 20 and 20 are 
moved a horizontal, a perpendicular, or aslant on the inferior surface of tongue of the adsorption head 
16, and you may make it change the spacing. 
[0026] 

[Effect of the Invention] Since according to this invention the ceramic green sheet which stuck to the 
inferior surface of tongue of the ceramic green sheet by which suckers 20 and 20 were adsorbed can be 
removed from the upper ceramic green sheet and it can dissociate certainly as explained above, it is 
possible to hold one ceramic green sheet at a time, and to convey it certainly. 



[Translation done ] 
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